1, 2 Great advances have been made in dividing immune cells into distinct developmental and functional subgroups by transcription factors and typical surface markers during the last 20 years, but the developmental pathway of NK cells is still not as clear as that of T or B cells. [3] [4] [5] In a recent issue of Immunity, Gordon et al. defined transcription factors T-bet and Eomes as two sequential, genetically separable checkpoints of NK cell maturation. 6 T-bet was essential for developmental stability of immature NK cells, while Eomes was required for NK cell maturation. Thus single deficiency of T-bet or Eomes leads to loss of non-overlapping NK cell subsets, respectively, and NK cells were absolutely deficient in T-bet and Eomes double knockout mice though NK precursor (NKP) seems to be unaffected. The research unveiled distinctive roles of T-bet and Eomes in NK cell development, but also raised some questions for further discussion.
If both Eomes and T-bet control NK cell maturation, how do the two factors cooperate? Though this paper did not present exact expressions of the two factors on NK cells at different developmental stages, results of temporal deletion studies may give some clues. T-bet should be continuously expressed on immature and mature NK cells, while Eomes is expressed strictly on mature NK cells. As mentioned above, T-bet stabilizes immature NK cell, whereas Eomes promotes NK cell maturation. A reasonable hypothesis is that T-bet may partially inhibit Eomes induction and NK cell maturation is accompanied by downregulation of T-bet and upregulation of Eomes. But the fact is that mature NK cells kept on expressing a high level of Tbet. There seems to be some upstream factors that intrinsically trigger NK cell maturation by inducing Eomes expression. The signal provided by Eomes maybe stronger than that of T-bet; thus, NK cells become mature. Hence, T-bet seems dispensable in mature NK cells. This assumption is strongly supported by T-bet-deficient mice, which still have nearly half NK cells compared to normal mice. But NK cells in Eomes 2/2 mice can stably exists, and double deficiency of T-bet and Eomes leads NK cells to lose the NK antigens such as NK1.1 and NKp46 (Figure 1 ), suggesting that T-bet is not only a molecule to maintain immature NK cell phenotypes, but also critical for differentiation from NKP to immature NK cells. Then it seems that unintelligible mature NK cells exist and even increase, while immature NK cells are absent in T-bet-deficient mice. Further study is required to determine whether there are parts of DX5 1 mature NK cells which generate directly from NKPs and are also independent on DX5
2 NK cells.
Considering these facts, the author still preferably concluded that T-bet and Eomes are sequential checkpoints of NK cell maturation. Key evidence is provided by adoptive transfer assays demonstrating that purified Eomes 
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1 NK cells in the liver.
Stability of Eomes
2 NK cells in the liver is probably due to the hepatic environment which appears non-permissive for Eomes induction. 6 Given that about half of NK cells in the liver are still Eomes 1 , it seems that hepatic NK cells may consist of NK cells originally from the liver and conventional NK cells originally from BM. Chemokines and adhesion molecules expressed on hepatic NK cells may contribute to the diversity of liver NK cells. 
